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Introduction
After brain injury, increased levels of monoamines in the central nervous system may result
in hypertonia, or increased muscle tone on the affected side. The purpose of this project is to
determine how low levels of cutaneous electrical stimulation affect hypertonia in patients
with chronic hemiparetic stroke.
If stimulation of cutaneous afferents can reduce hyperexcitability of motor neurons in
individuals with stroke, then by electrical stimulation of the skin, we expect to see
statistically significant differences in hypertonia as measured by EMGs. The results from this
experiment can be used to develop new treatments for hypertonia and associated stretch
reflex hyperexcitability, common and debilitating motor symptoms of chronic hemiparetic
stroke.

Background Information
Hypertonia after
hemiparetic chronic
stroke. Hypertonia,
an increase in muscle
tone, is a common
and debilitating
symptom of stroke
that affects more
than 12 million
people worldwide.

Materials

Top left: Alcohol swabs, abrasive pads, conductive gel, razor
Bottom left: Zynex medical electrical stimulator
Middle: Delsys Trigno research grade EMG devices
Right: Biodex chair with orthosis

Methods
1) Basic Consenting: Explanation of IRB and signing consent and stipend forms.
2) Tech Prep: Adjusting the orthosis and chair position (90 degree elbow flexion,
80 degree shoulder abduction, 0 degree shoulder flexion), connecting the EMG
sensors, preparing the stimulation electrodes (frequency = 20 Hz, pulse
duration: 0.1 milliseconds), and running the computer to track EMG.
3) Skin Prep: Cleaning skin and removing hair for the application of EMG sensors
and electrodes.
4) Electrode Placement: Palpating the muscles while asking the participant to
perform elbow flexion, extension, and supination movements to appropriately
stick electromyography sensors on biceps and lateral triceps. Stimulating
electrodes are placed along the bicep, on each side of the EMG sensor.

Methods
5) Isometric flexion, recording, and stimulation period cycle: Refer to
table for order of time intervals for each procedure. We will record EMG
throughout stimulation as well, to track any changes or outliers during the
procedure.
6) Clean up and Conclude: remove EMG sensors and stimulators and
upload all raw EMG data for analysis on the monitoring PC, which will be
analyzed and graphed through MatLab.

Context for metrics used and data collected for analysis

Results
There were statistically significant
differences in hypertonia before
and after stimulation.
The lowest levels of hypertonia
were visible through active
duration in Baseline 3, isometric
movement period 2, and the last
baseline period.
A decrease in active duration in the
bicep was more prominent than in
tricep, however, both had their
lowest points of hypertonia at
baseline 3, after stimulation.

Discussion
●

●

●

●

Significant decreases in muscle activity suggest that electrical stimulation is a way to
effectively alleviate hypertonia in semi-paretic stroke patients.
○ Existing medications and treatments for hypertonia often have detrimental side/longterm effects. Using light electrical stimulation can be proposed as a new way to treat
hypertonia, and in the future, the study can be extended to investigate the effect of
repeated, long-term stimulation sessions on the muscle condition.
To reduce the effect of time as a confounding variable, the length of each time interval will,
in future experiments, be reduced, as the reduction in hypertonia may be attributed to long
resting periods.
To reduce the impact of movement, yawning, and laughter on collected EMG data, movies
will be shown to the participant during the experiment, thus reducing movement but
preventing them from falling asleep.
Increase accuracy and precision of study through more trials and data collection in the future
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